Variational problems which are invariant under a group of symmetries often possess multiple solutions.
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The responsibility for the wording and views expressed in this descriptive summary lies with MRC, and not with the author of this report. or a 2w periodic n-vector p (t) to the right hand side of (0.2).
There has been some progress in this direction during the past few months due to Bahri and Berestycki [9] for (0. 6). -1 In §1, (0.5) will be treated and (0. 6) will be handled in §2.
An appendix contains some topological results required for the study of (0. 6).
We are indebted to Ed Fadell and Sufian Husseini for several helpful conversations concerning these topological matters.
-3
;-3-
The semilinear elliptic case.
We 
On this set I becomes Remark 1. Z The inequality (1. 11) combined with I'( u )u = 0 leads to a bound for 1i u 11 in terms of I(u). However such an estimate will not be needed later.
To define the modified functional J, let
Let supp p denote the support of p.
Lemma 1 .13:
If u 1 supp 4, then (1.14) 
The main reason for Introducing J is the following estimate which 
Remark 1.24:
it does for all solutions of (1. 1).
However we are unable to exploit this fact directly.
We shall show that large critical values of j are critical values of
I .
First another technical lemma is needed. i, this will be the case if
(1.30)
which we will verify. Note that
Regrouping terms shows that 
Then for all large m, 
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Moreover. 
In (V 3 )
and elsewhere p -q denotes the usual inner product
F3
of two elements of Rn . As in §1, (V 3 ) implies the exdstence of constants a 3 , a 4 , a 5 > 0 such that (2.2) (qV(q)+a 3 ) V(q)+a 4 a..1 qJL forall q E R n 32. 2 We assume q (t) is periodic in t .
Without loss of generality we can take the period to be Then I (q) has an unbounded sequence of critical values.
As in § 1, corresponding critical points are weak solutions of (2.1)
and it is easy to show they satisfy (2. 1) a. e.
Moreover if p E (C (5))
then these weak solutions in fact belong to (C2(S)) n . and in place of (2.5) have the more stringent condition v < 2
Our proof of Theorem 2. 4 closely parallels that of Theorem 1. 5.
Therefore we will be somewhat sketchy in our exposition here. 
The proof of this lemma will be carried out in the Appendix. has an unbounded sequence of (classical) solutions.
We omit the details.
-31- and (Z. 21) is satisfied.
